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ABSTRACT

The purpose of this study is to examine trends in spine surgeries at ten facilities over 15 years, and
to analyze relationships with the number of spine surgeons at these facilities. The subjects were patients
who underwent spine surgery at the ten facilities from 2003 to 2017. Data were collected every year via
a questionnaire designed to obtain clinicopathological and surgical information. There were 37,601 spine
surgeries (60.2% male) recorded in the registry at 9 facilities in the Nagoya Spine Group (NSG) between
2003 and 2017, with an increase in the annual number of surgeries by 2.4 times over 15 years. On the
other hand, the number of spine surgeons has increased by just under 1.5 times. Instrumentation surgeries
increased from 959 in 2003 to 2,276 in 2017 (2.3 times). There was a particularly marked increase in
surgeries for spinal degenerative disease from 1,075 in 2003 to 2,821 in 2017 (2.6 times). The number of
surgeries performed per surgeon increased from 61.4 in 2003 to 102.8 in 2017, while the average number
of spine surgeons per hospital increased from 2.6 in 2003 to 3.7 in 2017. In conclusion, with heavier
burden on spine surgeons and the major changes in the spine surgery environment, training and increasing
surgeons with advanced expertise and skills will become increasingly important.
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INTRODUCTION

Japan is the most advanced aging society worldwide, and in line with aging, the population
structure has greatly changed. The number of total households with at least one-person aged
>65 years has markedly increased from 6.3% in 1986 to 24.2% in 2014." A society with over
20% of residents aged 65 or older is defined as a super-aging society.? Japan became the first
super-aging society in 2006 and its aging rate is unparalleled worldwide® and unprecedented in
absolute terms.

One characteristic of an aging society is the increased occurrence of spinal disorders. Such
conditions are painful, and may result in deformity or paralysis of the trunk or extremities, with
a resulting negative effect on physical activity. These changes have increased the need for spinal
surgery in elderly patients to improve quality of life, and this has been facilitated by improved
surgical techniques and better anesthesia.** Minimally invasive surgery (MIS), use of percutaneous
pedicle screws (PPS), imaging and intraoperative navigation methods have become more common.
Sagittal alignment has become a focus of surgical approaches,” and introduction of lateral lumbar
interbody fusion (LLIF) to Japan in 2012 changed the approach to spinal surgery. In general,
these changes have broadened the indications for surgery and widened the goals of treatment.

The NSG comprises the orthopedic departments at the Nagoya University School of Medicine
and its affiliated hospitals. We established the NSG Registry to document all spine surgeries in
our hospitals, and data from this system have been used as the basis for a series of epidemio-
logical studies.®!® To our knowledge, there have been few reports focused on spine surgeons in
the context of the increasing number of spine surgeries in Japan.!”'® Therefore, the aims of this
study are to review spine surgeries in the NSG over 15 years in longitudinal study to clarify
the characteristics and recent trends, and to analyze the relationships between details of spine
surgery and the number of spine surgeons in our facilities. An understanding of changes in spine
surgery in the context of aging trends might allow for improved planning of future directions
of spine surgery.

MATERIALS AND METHODS

The subjects were patients who underwent spine surgery at ten facilities in the NSG over 15
years from 1st January 2003 to 31st December 2017. A retrospective analysis was performed
using data from the NSG Registry, which is a prospectively maintained database. All institutions
were educational hospitals certified by the Japanese Spine Surgery and Related Research (JSSR).
The details of surgery were determined by spine surgeons at each facility who were certified by
the JSSR. In this study, a specialist is defined as a JSSR-board certified spine surgeon instructor,
and a non-specialist as a spine surgeon who could perform the operation under a specialist.

The number of hospital beds available to the orthopedic departments remained unchanged over
the study period. Every year, a questionnaire was used to capture clinicopathological and surgical
information. This and a recordable optical disc for data storage were sent to the ten facilities of
the NSG, and annual data were returned by the end of March of the following year. The study
protocol was approved by the Committee on Ethics in Human Research at our hospital. We
examined changes in the number of operations over 15 years, and in the number of surgeons
and specialists. Statistical analysis was performed to evaluate changes in the characteristics of
spinal surgery over the study period.
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RESULTS

This analysis included a total of 37,601 spinal surgeries at ten facilities recorded in the NSG
Registry between 2003 and 2017 (Figure 1). The patients were 39.8% female and 60.2% male.
There was an increase in the annual number of spinal surgeries by 2.4 times over 15 years,
and the percentage of elderly people has increased year by year (Figure 2). The proportions of
surgically treated lesions did not change significantly over the study period, but lumbar surgeries
gradually increased and cervical surgeries gradually decreased over time (Figure 3). Instrumenta-
tion surgeries increased from 959 in 2003 to 2,276 in 2017 (2.3 times), and the new procedures of
MIS, balloon kyphoplasty (BKP), and LLIF also increased in recent years (Figure 4). Evaluation
of the etiology of the treated pathology showed a particularly marked increase in surgeries for
spinal degenerative disease from 1,075 in 2003 to 2,821 in 2017 (2.6 times) (Figure 5).
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At the ten facilities in this study, the number of spine surgeries performed per surgeon
increased from 61.4 in 2003 to 102.8 in 2017 (Figure 6), while the average number of spine
surgeons per hospital increased from 2.6 in 2003 to 3.7 in 2017 (Figure 7). The percentage of
specialists among all spine surgeons increased from 50% in 2003 to 65% in 2017 (Figure 8).
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Fig. 7 Trend in number of spine surgeons per institution
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DISCUSSION

An increase in healthy life expectancy is important in a super-aging society, and surgeries for
spinal diseases can play a major role in achieving this goal. In this study, we found particular
increases in instrumented cases and degenerative spinal surgery. Spinal degeneration, and lumbar
degenerative disease in particular, is common in musculoskeletal disease and requires treatment
with spinal column alignment.'® Corrective surgery using instrumentation for whole spinal
alignment can now be performed in elderly patients due to improved surgical techniques and
technology.

In surgery for elderly patients with comorbidities such as malnutrition and diabetes, there is
a high risk of postoperative complications, and these and aging-related perioperative concerns
often lengthen the hospital stay.® Therefore, careful preoperative planning that includes evaluation
of comorbidities and assessment of surgical risk, in combination with good perioperative care,
are essential for good treatment prognoses. These requirements have increased burdens on spine
surgeons at a time when our data show an increasing case-to-surgeon ratio. This is the first report
of this trend based on spinal surgeries over a 15-year period, and the information provided is
important for understanding the burden on spinal surgeons in a super-aging society.

Current spine surgery is usually performed in regional centers because of the high risk and the
requirement of cooperation of other specialist physicians. Orthopedic training for a supervising
doctor (specialist) requires several years of academic study. However, a specialist report must
be submitted for each surgery in accordance with training guidelines, and this has increased the
demand on surgeons for provision of medical care. Our data show that the number of spine
surgeons has increased by 1.5 times over 15 years, and in 2017, 65% of all spine surgeons
were specialists. However, the number of spine surgeries over the past 15 years had increased
by more than 2.4 times.

These data indicate a discrepancy between the increase of surgeons and surgeries. Furthermore,
it is almost certain that degenerative diseases will become more common and the number of
required spine surgeries will increase with the current aging of the population. However, it will
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be difficult to handle this increased requirement for surgeries without an increase in the number
of surgeons, and this situation will place a heavier burden on spine surgeons. With the growing
need for medical safety in recent years, the role of training more surgeons with a high level of
expertise and skills will become increasingly important. Coordination with nurses and admin-
istrators, and with postoperative rehabilitation facilities will also be required to cope with the
increase in surgery. The environment surrounding spine surgery has changed markedly, including
new surgical instruments and use of BKP and LLIF, as well as new surgical approaches and
reduction of surgical invasion. In particular, major changes have included MIS becoming more
common and the expanding indications of spine surgery. Therefore, it is increasingly important
to develop specialists with these skills and advanced knowledge. Spine surgeons must strive to
improve their skills in pursuit of quality medical care.

There were several limitations in this study. First, only 9 facilities are included, and the
characteristics and differences between facilities were not considered. Second, although JSSR
board-certified surgeons had important roles in surgeries, only the number of specialists was not
a significant factor for improving the outcome of surgeries. However, the data in our registry
did allow longitudinal study of spine surgeons and the trends of characteristics and changes
in the number of surgeries. To meet the high demand for spine surgery, surgeons will need to
perform more surgeries. This will require maintaining or increasing the number of specialists,
the efficiency of surgery, and collaboration with other healthcare professionals to enhance the
efficacy of spinal surgery.

In conclusion, we reviewed spine surgeries and surgeons over 15 years in longitudinal study.
There were marked trends of aging of patients and an increase in the number of surgeries,
especially those for degenerative diseases. It is likely that instrumentation use will continue to
increase, and that new surgical procedures and approaches will emerge. This heavier burden on
spine surgeons and the changing environment around spine surgery will make the role of training
more surgeons with advanced expertise and skills increasingly important.
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